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ABSTRACT
A

This study, compared three ways of analyxing,
individual mothee.,infant attachment behaviors in order to" test the
hlipothesisthat success in the search &or stdble individual

-.differences in attachment behavior is -11% part a function of the level
at which behavior individuality is assessed.. Fifty infants were
'videotaped in the Aimsrorth and Wittig Strange Situaticn at 12 and 18
onths.of age. Three different assessments'of individual differences
were employed: (1). time samples of discrete behaviors directed toward
adults (look, glance, vocalize, etc.); (2) rating of categories of
behavior directed'toward adults (proximity seeking, contact-
maintaining, crying, etc.); and, (3) a classification scheme based on
profiles which combine several of the rated behavior categories.-
Resdlts indicated that evidence for the. stability of individual
differences' was a function of the level of analysis. The reliaVility
,of discrete behavior variables was typically very low, and there was
little evidence of temporal stability. There, was clear evidence 'for
stable individual differences in-the analysis of behavior category
data. Classification data based largely on reunion behavior and
crying were even more stable across the six month interval. These
claAsificatiOns have a variety of theoretically significant
correlates in non-Strange,Situition behavior from early infancy into,
th, third year of life. (Author/SB) /
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Abstract

Fifty infantswere sees twice in the.Ainaworth Wittig Strange Situation to"

asc:-Os individual differences in the quality of infaht-mother attachnent.at 12

and si 18 months of Wage. Three different assessments of individual differences

were'isiploYed: A) time'iamOles of discrete behaviors dirested toward adults

(lolk, glance, vocaLtne, stLic, gest-ire. approach, touch, hold on),.b) rating of

categories of behavior.directed toward adults (proximity hking, contact

waintaining, VroximitYlinteraction.avoiding,,eontactresisting, distance

-* k

interaction, crying) , and" c) a classification scheie based on profiles till cb
.

.

. , ' .
.

.

Combine several. oethe rated behavior cat6gOries. EVidence for the atability. of

individual, ifference8 was clearly in .function of the level of analysis'. The

.reliability of dAscrete behavior variables was ty pically verg low, and: there was

little'evidence Of.teaporal'4fability'.'. 'There was, clear evidence for _*table

individual differences, in the analysis of behavior category data This was

especially true of behavior toward the-atother &Irina reunion after 40*

separations. Classification data based largely on reunion behavior and crying

were even lore stable across_the six months interval. Each infal*wavassigned to
- 2

one, of
three'categories (secure/noramaiVe, ftvoidant, Qr aabivalentj on the basis

.1.

'

of the patterningrof attachOent behavior ar412 months.,
eotty-eight of the fifty

"inf s were independently reassigned to the same,category on the basis of dab

.behaviors at 18 months. Not only are these claseiricaflous hIghly affable

over this time petiod,.theyhave a varietrof theoretically significant

correlates inuon-Strange Situation behavior from early infancy into the third

year of life. In contrast to time sampling of phenotypically similar discrete

*
,

behaviofi, assessments which take into account the behavioral context of behavior

yield more reliable and more valid-ease-sigmas of individual differences in the

.
quality,of infant -adult relationships.

3
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llama-adult ties'have often been conceptualized in terms of an underlying
,.

causal-dr-diepositional trait, Some infants are said to be ptrongly attached and

others to be less strongly.attached, or not at all attached to an adult (e.g.

.

, . .

Feldman u Ingham,
,

1975)
1

. Attachment is often operatiohalized in terms of a

The Stability of Individual,ifferencet in Infant - ,.other- Attachment

.

email number of "attachment behaviors". These include.behaviora which promote

proximity to presumed attachment figurei and behaviors which are perhaps directed

more often toward attachment figures than toward non-attachment figures. To

.

.

..- ./

operationalize Attachment in terms' of attachment behaviors is to sayqbat

approaching, touching, looking, clinging, protesting separation, etc. are valid

"indiceelor4meisures of attachment. Strong attachments have often been inferred

from as well as used to explain). perforMrte of attachment, behavidr.at

frequency and/or intensity,- Trait lodels assume that varioda_attachment indices

-are significantly correlated and that individual differences. n'these behaviors
-

are stable across time. t

the attachment construct has recently falAen Under the cloud of a genial

dissatiefactior with tacuseof trait constructs and individual differences

research strategies in personality, and oevelnpmentai psychology (e.g:', Heaters

Wellman, 1974).. The most'influential critiques 446 bees narrowly. empirical,

that is, they have not asked whether trait constructs are the kinds of constructs

we want to Wild attachment.theory around. ,Instead, recent critiques have dwel.._

upon the evidence tharattachment behaviors are not strongly intercorrelated'and

l arenet remarkably stable across time. From this.eviaence tt ha& been concluded

that.the concept of attachment 'is diriouslrlacking in construct validity.
,

6

Critics-have suggested either that there is little to be gained from, individual,

1
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A

differences approaches to infant social dievelopment,;or that individual

differences'are fine but that we can do without an attachment construct. It has

been claimed that'evarything implied, by 'the notion of a tie between infant and

f

&kg can be captured in terFp of-the details of interactive behavior. The

are t is that we can do without abstractions which take us away from the leve

.

of behavioral data (See Vetere, Note 1, for a'review). The present research was

designed to test the hyjothesis that success in the search for stable in dividual
4

differenCes in attachment bdhavior:is in,part a function of the level at which

behaviora./iadividuality is assessed..

Zlethod*.

Subecs

Fifty infants (25 males, 25-females) and theii mothers participatid in the

experiment. They were recruited from a. subject pool maintained at the Institute

Jr ,

of Child DevelOpment. 'Birth annoupCements in winneapolis-St. Paul newspapers

iinitiatild written contact with families. Those who returned pre -addressed

postage-free cards indicating
interest'iu participating in research were included

in the subject pool., Fifty families -were Contacted by telephone and'visited in
, .

their homes for explanation of the present research. ail but three (dote,

infants ;studied were first born, all of the families Were intaCt. Socioeconomic

status of thee, families spanned the lower middle to tipper middle classes.

4

Design 1..-
tech infant and Its mother, were seen in the ainsworth AIlgiitig (1969)

.

Strange Situation within two weeks of 'the infant's first birthday and again when

the infant was eighteen months old. Four analyses were involved in the

experiment: a) 12-18,month correlations among time samples of discrete beha viors

and estiaites'of the_-rel*Sbility
of the time sample data, b) 12-18 month

1
correlations among rated behavior categories, c). an analysis of the stability of
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patterns ofWrated behavior catego es.(using a classification sys0m described in

/
Ainsworth, Blehar, Waters, * Wall (Note 2)), and an analysis of the effects of

,
, ,

,,error variance on the stability of these classifications, using artificial data

I generated from the 12'and 18-month data detcribed above.

, 4'
. .

Procedure --../

.

The Strange Situation is a laboratory procedure developed by AinewOrth d
I

Wittig (1969)*to highlight the operation of an attabhment behavioral System in

the year-old
,
infant. The procedhie congists of eight episodes presentedsin,a

.

standard-order for all subjects.' Ail subjects were tested in an. 11 x 14'foot

room at the Institute o f Child oeVelopment. ,be'room-was equipped with'two

o
. .

.

,
- .0

chairs, one for, the mother and one for the stranger, and with.magazines for the

mother and a variety of age .appropriate toys for the infant (puzzles, push toys,

etc).t A schematic.drawing of .the roof, the placement of the equipment,
b A

and the location of observers is presented in figure 1.

Insertyig. 1 about here

.,..\4, ....J... A o. r

. .

A brief summary, of the procedure is presented in iable 1. The order of epliodes

is Arran3ed auch taat:the infant experiences tieries of increalgly (mildly)

. \

stressful situations (new room, unfamiliar adult, separation from mother but in

..
. 1

. .1
, \

compahy.of -an adnit,.separation and lone).
.

Aim

Inert Tabl 1 about here

4
,

ow
.

.

,
- . .

: 5

The procedure was designed,to.b6,comparabie to brief everyday experiences"common
.

_ -
.

- 4015

/ .

*
in, our culture. The gbal was to facilitate 'observation .41f heightened attachipent

\
...

6



behavior in such conditions in-order fo better understand its fuhction and

organization, and to highlight individual differences. AinswOrth, Bell 4 Stayton

u9 /11 have shown a 'clear jelatioruiihip between behavior the Strange Situation

.5.

and the operation of an attachment-exploration balance in the home. The

relationship seems strong enott4h to justify the use'ofithis procedure to erediit

"' such behavior it one-year olds. The Strange Situatibniwas not designed to

determine the onset ox strength of attachment to an/,adult
.

.19754 it presupposes that an attachment already exists.

(c.f. Feldman u Ingham,

che procedute is not

well suited to subjects under.the age of orte year. Without evaluation of its

ralitionship to the attachment-exploration balance is older Children, the

_.
.

1 .

pvcedure_si analyzed-in the present experiment should IA used with ,cation if

subjects are two years.old °wider.* A .retailed discudsion of .the use of the
.. #

Strange Situation is presented-by Ainsworth et al. (Note 2). .

. -

-lesponse heasuies
... -.

A i

;itch Strange SitAtion was vldeotaped

from these records. Experience showed, that

I

and all response measures were

recording with a pivot-mounted

from a single position wait sufficient in most cases, and that concurrent

score

camera

di-tatloa of a narrative record was, argely redundant with information availal ..
. .

from the video-tape alone.

Two types of behavioiai measures were scored, time samples (number of 10

secintervals in which a behavior occurred), and ratings of categeries of

behavior. S'cores were pro.-rated proportionally for curtailed episodes.

4

Time'semples of discrete. behaviors and crtiug. The frequency (or duratin-'

with which looking'(2 sec or longer), ,,lancing (1 s than 2 sec), vocalizing,.

ge3turing, approsch touphing, and hip ding were diiected toward each

*v.'lt'utts estimated for-30 ratdomly selected subjects in terms of time samples.,

(
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The timber Of 10 sec intervali in Which the behavior occurred was recorded for

each epieode. The number of 10 sec intervals in which crying, occurred was

recorded for eachepisode for all S0 subjects. The Pearson correlation betweer

. I
individual total scores for two independent raters' for Spisodei J, 4, and 8 was

greater than .80 for each variable and there were no mean differences betwee4

raters:

'Ratings of behavior categories. Ainsworth has developed a series of

behavioral variables scared from the Strange Situation inthe form of 7 -poidt

ratings assigned to'behavior toward each adult separately in each episode-. These

measures, were developed to take. into account'the fact that many attachment.

behaviors serve common goals (e.g., apprOaching, reaching, and vocalizing can

arch have the predictable outcome, of achieving proximity' to an adult). In a

cznse these variables are .composites 9f the discrete behaviors mentioned eve/.

i

HoweNulr, these variables are not simple acme of discrete behaviors. anther", they

'attempt to take into account the behavioral and situational context in which a .

. given behavior occurs (e.g., a delayed approach on reunion contributes to a

Aiscore than an immediate approadh). Since the significant aspects of timing,

inLcusity, and Contekt are judged by Ainsworth to differ from episode to episode

and to differ when behavior is directed toward the mother as opposed to the

stranger, and when uifferent combinationsof behaviors are involved, a rating

format rather ti,pn.a. weighted composite wes'adopted. .The variables seored wete:

(a) Proximity seeking (PS) - The intensity and persistence of the baby's

efforts to gain (or regain) physical contact (or mime weakly,

proximity) with an adult.

(b) Contact maintaning (CM) - The degree-of activity and petsistence in

the baby's efforts to maintain physical cOntacewith an adult once he
s.

)10



.
4 ( ':

% / .. a

has gained it (especially such active rtaistance to being released as
.1 .1 -

CiiMgiOg orprotesting), additionally;)NihaViors such sinking in

.i ;*ilp p
...*

,1/4
-.While, eld ich tend i:. delay the adults atte.L.pte to release the

, .

,

baby to imolo contact by not signaling readiness for release).

(c) Proximity and interaction avoiding (PA)'- The
/

intensity, persistence,
,.

, .

duration, and pro.- 1pinessof .any active avoidance of proximity or

.

.
.

interactioneven acrossa distance, especially In reuniet episodes. -.
.

.

it'.

-N.
.
Intluded here are aborted approaches upon reunion, turning the,faco

lob

away when greetedo,prolonged pout and refusal to wake eye'contact or to

interact, d mild signs of wariness of the stranger accompanied by

retreat to the mother. This ratinedoes not'include behavior which,

denotes only active interest 'in toys by an infant. who is not diAressee
, .4 .t

by separation or bipthe presences of a stranger (see Sroufe & Waters,
(

1977 for a discussion of heart-rate data as a tool inGalidating the

-distinction between active avoidance 'and distraction or preoccupatiee).
.

(d) Contact reeistin$ OR) - The intensity and frequency or duration of

negative behavior evoked'hy a person who comes nto 'contact or 11

prokikiti mith the baby, especially behavior accompanied by signs of .

-anger, Aelevant bipaviors include: pds614 away, dropping Or hitting

-toyq offered, body movements in resist/ince to being held. core

diffuse indications include tantrums, and especially a prolonged pout

`Or"cr y fussing or other signeofinability to be-comforted by
- n

contac with the adult, The behavior may alternate with active

effor a to achieve or maintain contact and both can be scored high

in't e same episode.

9 I
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°

(e) vistance.interaction (DI') -'Spontaneous indicatio6 of positive'

interest fnan adult, in the absence of proximity. Includes smiling,

'' Vocalizing, gesturesr and play carried out with some attempts to

c 4

elicit the adules'interest or interaction.

lach,of these behaviors was scored on a 1.4 scale on which every odd point
Al.

is andhored to one or 'wore spedific patternsof responSe. The anchoring

descriptibons Were selected.by Ainsworth'from typed transcripts of the actual

1

-behavior of Ve-year olds in the Strange Situation, and ih'this resOect the
4

.

scales-ilave a clear advantage Over typical subjective rating scales. The

Complete-set of scales is included as an appendix in Aihsworth et al., dote 2.

Since the results of this experiment were expected to reflect upon the
4

usefulnesi of the Strange SituatiOniprocedure,.efforts were jade to insure that

. the scoring of these variables was'i bccordance with the practices of Ainsworth

and her associates.' or. Mary B. Main generously scored episodip 5 and 8 from a

number of our videotapes. The correlations between her, independent scoring of 15

.
randomly selected subjects-and ours were high enough to indicate substantial

agreement in all hUt one case (r 3 .,97i .87, .77, .84, and '.61 fOf .S, CM, CA,

PA,,and DI, respectively). While-the correlation for JI was significant beyond

the .01 level, the absolute, value is relatively-low and results for this variable

should be viewed accordingly. Pearson correlations. among indepehdent rescoring

of Epiiodes 7, and 8 for 25.randomlYs cted video-records-were greater than

.80 for each variable and there were no significant mean differences between

2
raters.

Classification
' P 4

.
In addition to the time sampling, and behavior ratings ment ned above,

Q

eaCh.inpint's behaviorin the Strange Situation was summaiired by assigning the

10

.



ti

f r
4

40 e
1,

infant.ii. category designation on the basis of patterns of the rated interactive

behavior categoriei and the crying ,.a.ta; The classification scheme used was
'

developed by Ainsworth and hei Colleagues and has been used widely to assess the

4

quality of infant- mother relationships (see Ainsworth et al.., -dote 2 for a
- -

9

review)._°The 3 major categories' and their relationships to, interactive behavior

and crying are,summarized in Table 2.

Insert 2.about here

Group it,is the. modal classification for middle cl$545/04g-tr-olds; in paalik,

.

.research approximately 65% of a sample were typically placed inothitkgroup.

Subgrow B3 is the largest subgroup (typically 40!of total sample) and lathe'

group showing the most effective use of the mother as a .ag cure base from which

,explore; both at home and in the Strange Situation. Groups t, and are. typically

sinner kapprosimately 20% and 1.5% of total sample, respectively) and together
Y4,

,

: are-st groups often termed. "anxiously attached..

Because ,the subgroups of each classification are smallfhnd have not been

well studied, the emphasis in the present experiment was upon,the larger groups

Ai,B, and. C. Nodethelessi all infants were assigned to subgroupg, intpart

because attention to subgroup differincesgreatly facilitates agreement as to

classification assignments. EachAnLaut was classified at 12 and 18 months by

'independent judge/91 Classifications 'were not based on recorded scores-alone, but
'4a

.

Q *

on the video, record ,as a whole. "Ninety percent of the stibieclewerteltlassified

, 4

INF

by 2Alr more'judges at both ages. thterjddge agreement as.to classification into

the A,'11.v. and C groups was 91 %, 94%, and 35%, respeCtively; overall subgroup
,
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agreement wss'AZ. 44agreiment$ were ,Onferenced add resolved_by.reference t'o
, ,, --,, ,,, ,

.
.

....' t.

group and we by Ainsworth et al., "(Note 2).suligroutif, iftiv,promiaisd
.

iv., -
.4 ''..., 4 t- A ?--,

7

Sines the resultSfiettlei".-pseAeoCexperires n't Twere expected to. reflect upon

r---7 ..

the usefulpess of AiuswortOs Strange Situation classification system, efforts
N

,
'.

w WeriSialtde to insure that classifications were ma4e in-aCcordanceWith.the.
- ..' ""r-%, /',--

practices. of Ainsworth and heeColleagues: Dap, on rated interactive behavior
..

. 1 4.
,

and crying from all episodes ftom.a sample of 105 subjects provided by Dr.
.

,
.

. .
.

AtnsWorth,weri,emPloyed ip aolpultiltle discriminantltinction .analysis of'tlie,,A, B;

,.-
. c

,,
C grotiPs. -The resulting discriminant.functidns were used Lo develop

classification equations which were ed elo our 12- and ld-Tonth data..to . .
AP

A.

obtain eMp.frioil classifications as similar as 130ssible'to thoSe that a criterial ,
use , .1

judge would have assigned to our subjects. 'Despite the'fact thaiNthe Sample.

4
0

provided by Ainsworth was relatively small for this analysis, empiridak

,classifications4egreed with ourown classifications approximately as well maths

classification functions/have been shown- Co cross-validate on a subsample of the

Ainsworth data (68% A., 90% B, 354,C). 4.mpirical ciassificatiOns which.diffei-ed. ,

.

from ours were consistently in the dire ion,of classifying our ir and ... infants'
-,- .-

>
_

.

in group B. This also occurs on cross -v

.
%subgroup from the same sample' and is to be e4pected as a result' of the small size --

4

idation of-Ainiworth's data'On a

.

of the A and C groups available for ueveloping!'4Claisification-functions. These-
,

resdits, along with the distribution of sulojects:assigned to each grout at .

12-months (20i4, 1502 B, 20% 0, and 90efact 'that group meanson'interactive
0 ' 1

behaviors'and'Ctyina did 414t, diverge greatlyi?from-means reported by AnsWorth et
-.. . , -0,1

,

#
, , .

al. (Note 2), provide support' for'the conclvion that our classifications largely.
des . -

i
/ -''

corresponded to the criteriadeveloped by Ainsworth and her colleagues.

12
(
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' 'Results

11.

The ralultatiof the enalyies of kascrete, behaviors, interactive behavior

: .

dategories,4assification, and the analysis of the effects of error varl.ance-^n
#

claisifIcation are presented separately below, in four sections.2 In order to

increaes the reliability:of individual scores, the data for each variable were
, ,

4
summed acrOss visodet as follows: Pry eteperation behav T (kplscides

,

+ 3) , reunion behavior!toWare mother (Epitodes on

. .

behavior toward 'stranger (Episode 3); behavior toward stranger during separation

P

(Episodes + 7). Crying data were combined into three Compolite scores,

,preseparation (Episodes 2 + 3), separation (ilsodes 4 + § +77), and reunion,

(Episodes 5 + 8).
4

Time samples of discrete behaviors,

The 12.18 month, correlations betweint each

direoted'to.the mothir,Am t stranger in presaparit

episodea.are ptesented,in Table 3,

=1111Frivae

crete behavior as it was

on, eeparetinh,,,and reunion-

Insert able 3 about here

4' ',

Even if we allow that the changes in': the stranger's behavior as well as

. , .
.. . . 1 .

her initial unfamiliarity in the preseparation episode (See Table 1) might' -,

.
-.4

reasonably reduce tempo ral stability for that episode, only 4 thb reining4
. .

.
' Oorrelations reach conventional significance levels;

,

. -

These results are
.6

,. ..1

consistent with the data reviewed, Masters/64eliMan-(1974), in which there
.,. .,

..-

.

were coliststently very fee signi of stability of discrete behaviors, regardlets-;.

of whether the intervening interval was three minutes, oneday, four months, or

longer.
. -

1

,
.

13
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While these results appear to be valid uegative evidende against the

hypotheais,chat'attachies.t behavior is stable across time, this can only be so if

the plosibility of inadeqdate assessment. can be ruled ort. One approachto this

gue is'affprded by the'cOnVontional psychometric theory of test reliability
,

(Cronbach, 1951; Aunnally,-1467; Wiggins, 1973). If we-consider each 10 sec

.samplimAinterval to, be a test item which is passed or failed (the target

behavior occurs or does not occur),.and consider each 3-.(6,7):min ipiiode a test

consisting ofip (36,42) such IteMs, we can cbmpute an index of the dependability

of individual scores (Cronbach's alpha) from item.statistics.3 S1.nce an

assumption of time sampling methods is that the target behavior is equally likely

to, occur in any sampling interval, we can4eake use of the siwplifying assumption

that each of our "items'' l.s of. equal uiffidulty (equally-likely to be passed).;

The alpha reliabilities of each discrete behavior score for behavior toward

mother and stranger are presented inn Table 4. Since the reliabilities of the

.

present time samples of discrete behaviors could be increased by increasing the

nuwber of 10 sec intervals of observation (i.e., by increasing test lengthy,

Spearman-Brown estimates of the duration of time.sampling-necessary to achieve

d

corventioual psychometric standards of ,,reliability are also presented for each

behivior'at both ages in Table 4.

.

Nk.

Insert Table 4 about here

st

The results indicate that the.reliability"of typical Strange Situation

assessments of individual scores (at opposed to.group means) for discrete

behaviors is frequently too low to suppbrt an adequate test of the temporal

-- 'ability of these behaviors (or 'to evaltiate correlations with other behaviors),.

14
, .
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I 4.

especiallyen.data from individual 3 win episodes are.uied.

Interactive- behavior and crying

The 12-18 wonth correlations between each rated interactive behaviffI.L.

-category for tie .entire sample. are presented in Table 5. S4n5e,cryingis also a

category of behavior rather than a-discrete behavioral act, 12-18 month

r

Correlations for crying during preseparatiqn, separation,and reunion episodes

are alisopreseneed in 'Table 5.
1

-71""'

Insert Table 5 about aere v.

.r.
,*

If we allow that the scheduled changes In the,stranges behavior as well ae.6.heri.

initial.pnfamIliariti in the preseparation imisodeAsee TeRs.1)\Aght reasonably.

reduce temporal stability in that episode, 13 of the rfpolming 18 correlations
4.

reach conventional signifiqance'levels. These resulta,clegrly, contFast with the

results-for discrete behaviors, reported above: Eyidenie for. temp0Fal dtabiiitv

is especially clear among behaviors directed towar4 the jther iaithe, reunion,

episodes and for crying, the behaviors that are most important in the

claseffiCarions discussed below, as indicated in Table 2.

CliadifIcation
18--month classification date for each subject arKpresented i :i

-

Table 6. 6Yerall,48 subjects were. classified- in the same A, C coup at 12

and'A-months; Nroubjdcti were classified in thesame subgrOup at 12.: and

18- months: I

,Insert Table 6 about bore
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. .

,Cohen's (1960)_index of nominal scale agreement (kappa) was computed and tested

L 14

as d ibed by Riess, dOhen,_& Everitt (199),, for both group and subgroup

classifications. It is complited by,coriecri4g the observed, rate of agreement

(sable classification at both ages) for the rate of agreement expected-by chance

alone.
4

Kappa's eor.both A; B,

.53) are siwificant beyond cle .001 level (z a u.81, p < 101° and z a 9.34, p <

. .

-10

C claSsification (1K au 92) and for subgroup (K a'

JO , respectively). While ratidks of interactive behsiiqr cttegoriea and

crying scores Were substanti ysiore littable from 12- to 18-months than time

amplAs of discrete 'behaviors, classificatiods based On'proilles or patterns of /
.

"interactive behavior and crying were ice& more stable.

Effects of random error on classification

While the interactive bviors-and crying data upon which classifications

were based proved to be significantly correlated across the 12-18 month interval,

'even an average correlation of'.5.0 implies substantial Variation individual

scores and profiles.- Since the A, B, C classifications showed substantially mora

tympor,a1 stability than the indiviplual scores upon whin they were based, there
4.00,

,
;ft

may be patterns.-of consistency w4thin the residual 12-18 month variance of the

individual

1
,

variables thar,Sre not reflected in Table 5.. One approach to this

question would, be rO compare reliability estimates' similar to those preSlented in

Table 4 withjh 12-18 cdAelatioda im-Table. 5.' :If Che,reliabilitieswere

not substantially a ove rhe observed tempora' stability estimatei,"then thrTaat
. ,

n,

explanation Of the unexplained 1?-44 variance would be that it is largely.. -

random errOr.
5 unfortunately internal consistency' reliability estimates clot be

.

computed-for the type of rating scales used the Pred' sent experiment, and

Ainswort4-st al. (Note 2) haveAdemonstrated.that independent short term

40-

test-retest assessments are not feasible because of carry-over from initial

4

16
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testing. Piiirwise correlations among behavior categories also seepoorly suited

to the problem of evaluating residual variance, especially if patterns of

behavior rather than total scores are ofinteest.

Abe following auxiliary analysis employed the A, B, C classification system
1

to 'help determine whether.the unexplained variance in rated interactive behavior

:categories'and crying sco res is beat interpreted as random (error) variance.

ThreesetS of interactive behavior.and,cryiagdata were involved in the analysis,

a) data ort.15512-month-old subjects (105 provided by Ainsworth plus the data

from the 12-month testinspon the present sample, b) data from the 50 subjects
a

tested at 18- months in the present experiment, and c) a set of aflificial data

,, .

generated from the 12-month data of the present experiment. The artificial data,

were generated independently for each variable starting with the actual 12-mouth

- de
data of 50 subjects. Error variance was-added to individual scores such that the

correlation between the actual data and the artificial data was equal to the

12 -18.montb correlation for each variable. The resulting data simulated -the

effetti of error varianCe on.12-month Strange situation data in that changes in-

one subject's score on ong variable was uncorrelated with'changeOon other

,

.
variables, and in that variable means were not changed and intercorrelatigas

among Variablen were aitenuall. 411Pk,

The data from 155 12-month-old Subjects\imre employed in amultiPle

discriminant function analysis of the A, groups. The resulting discriminant

functions were used to develop classification equations which were used to

classify the subjects in this development group and were alsooa to the data

from'the 5067month-op subjects of the present experiment, and to ten

independent seta of artificial data generated as described above. The

,

1

.11P classification results for the 18-wona-gld.sampleand for the artificial data

8

1
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. are presenter in Table 7.

,

Insert Table about here

s,

'16 J:z.

*
Both the,18-mon0 data and- the artificialAtita yielded significant,

)

cross-validation results, kappa = .;t96:(z.* 5.32," 0 10:6) and .275 (z = 2.84,

,..2

- ,p..< 10 )),. respectively.' Cross-validation succifeWas'gpeater for the 18-month

. ,......-0...../ . .
. .

' data thaw for die artificial data, suggesting that the classification functions /

for the.k, B, C groups are sensitive to non-random variance,6Ver and above the

,
'variance accounted fOr by tke 12-18 aonth correlations between the,variables.

A chi-square analysis Of. godness of fit indicated that.the pattern of cross-

,'validation results from the 18 wonih data kfferid significantly' from the
*41

- ''pattern predicted from pee analysis of artificial (error) data (x2'(6) = 18.73,

< :001). 41aclassified subjects from Group A 'were assigned to Group B

in the actual data;, they were equally likily to'be assignt tb Group B or Group C

1

in,the error data. itisclassified, subjects froth Group , were most often assigned

to Group,A An' actual uata; theywere most often asjigned to Group C in the error

, -

data, Alsclasaified subjects in Group G were upst often assigned to Group B in
.

.
.

the'actual uapa; they-were equally'l,ikely to be assigned to Group A or Group B in
,

'1
..

the error data, We can confidently reject the hypothesis that unexplained
i

_

.7, - .

.
. . . .

"*tr- (residual)-variance in the 12-18 month correlations in Table 5 is unreliable ov
.

*.,,,--
, .

,-1 .

error variance; In in univariate"correlationaranalysia of temporafr stability,

.
\ I

.1
thisunezp14ined,variance would typically be 'designated behavioral or measurement

,..?

,

/ . .

"noise. jts'is apparent however, that at least'part of this variance makes a

substantial contribution to the stability of individual di ferences in patterns

of interactive bebaVior and, crying from 12- to 18- monthe. ,

. A
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The ys s of discrete behaviers Strange Situition'dita, of firom

/ uiscussion ,

I

17

data eolleete rik sinalar settings is Characteristic ;.)f attachment research
. ,

undertaken fro& -a trait const ruct perspective (e.a COates, imderaon & liartup,
.

. .4 , 8
0 . ,

,

.
. . ,.

: 1979e;- b; i Teldman 4 Ingham; ,19= 75c, Lacc y 1Feldaan;(122): riasters ,. WeilaUn -

. 6 . .
. , . , -

' 1

AIM) have recently revieWed r.hia carrel tional tvidencefor itabnity and
'4. 0

intei-Cortelation amorig discrete '"attathmelit behaviors", ,and.'have concluded ;hat ,
5%,

.

,
there 'IS -little eupthiitt. for the .rrtion 4 1 4 attachtikent .as 'a' erste conatruct. The .1

1 "'

world- not have been stronger,

.
present analysis, ufs behairior =E;Cores"s, froaf he' Strange. Situation lehaxtior

11,

of - a large sample of subjects' is consistent catif,theltea4its,relheVe bYliasters'i

Wellman (197.4) : There is very 5,1,irtie"

# #

diicrete behaviore,'elthei havelUpigaily: .

4 ce f.orgtzakorai st ty of

beeli assessed arpremiloyed in
N

oper,etional definitions at4situriit. ,4rc,artaly.Etil!r:of the

--,
reliabili ty of individual- scores based, on!time Samples of Strsnge Slipation

A

beiravior, however, ladicgtei.thatoaeiihec temporalstabifitynor significant

coria.litlonn &song' 81.sorete attacWent.'belleviore or between thede bebefriors and
\

Y " .

.4, ,s "4.

external criteria could be expectedt e

In.
,

disCussing their study of the. siability; of attachment' behaviors. frail'
".

T 11* o

.# . ,

10:14, and 14-18 mOnths? Cbates' a,1; ,(1,9721%).;Wondered whethet the evil
= -.1

I

Van thei..4s).lected jlanger 'samples

behavior . Irideeds, eiLhe, frequency with Achk.Ch touching, foOk ing,
,'

1

I

of each subjects'

voCalizing

gesturing, a0proachisig; etc ._ Occur in. the Strange ,flituation is quite low '(of ten
, t

:Ws.than 1.5 per minute . The .most eletlentery. fact of* dine "sampling mettiOdoloo

is that saaip' les' of a criterion behavior must accurately estimate the parimeters

of the population from Which they are taken (ln the case one subject's-behavior),
in order to 'be useful. 'behavior. sampling techniques, the adequacy of a

.1. 5.
I

1
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1

.

behavior simiile.isdetermined by the interplaycof,the duration of each samplXng.

,

'Interval, the inliber of times,. and the rate at which intervals, are sampled; and

4 .
a A

by the diliatIon each occurance,of the behavior, its rate of neurrance, and its

temporal patteining,(see Altmann,'1974). Where the.behavior in question is as.
..

.
RAN

ray 0 as each of the discrea attachment behaviors.sampled in the present study., .13,
.

large n .of bservation intervals is necessary.to obtain reliable estimates'

At of indivi score . Samples of 2, 3, or ti instances of a behavior easily shod
./

fluctuatioms of 20 -200% .on the basis of differenA in behavior that should be

trisial for the hypothesis in question. Is a child who looks at,motWer once

today and twice tomorrow twice as."strongly attached" in only a day's time?

The'present data. suggest that the Strange Situation is not the best'setting

h to test the hypothesis, that discrete behavi.ors are stable over time

t - r

'd hat as "indices" 4,ettachmept they die significantly intercorrelated. At

p 'ent,,this hypothesis remains neither eroven, disproven, nor even fairly,

teiied.

What is the likelihood that 'samples of discrete behaviors based on hours of

observation (perhaps even in a variety pf settings) would yield valid indices of

individual uifferences in attachment? The chances seem small indeedl for the

following reason. lipen discrete behaviors are used to operationally define
.
t,

0
attachment, all instances of looking, or vocalizing, or approaching artsummea,

.

,

. .

on, the assumption that all instances of phenotipically-similar
behaviors are

'equivalent. This assumptioeis consistent with the atheoretical orientation from

_which operational definitions often proceed. unfortunately, this assumption (as

.
'S

a generalization) is manifestly untrue, As many'ethological studies of the
--,.

organization of behavior have demonstrated. Baerends' (l75) study of the

functional oraanization-of nesting tehaviqr inherring gulls provides an

0
4

4
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-

19 ,

excellent example of the plications of,die complex causation of phenotypically

'similar behvior pattern's...The correlation between nest 'building behavior and.

\
preening was iound,to,1;e negative, when many samples of shOrt tizeipans were

.
. .

conaidered;ithoksorrilation.ims not significant when longer time -'ens Were
. ,

analyzed; tion.became pOsitive when total scores for long observation

,,.

.,

periods were analyzed. This, is understandable when we consider,that preening

t
serVes'avaqity of maintenance functions for the bird (which vary with time and

'conditions) and that it is also a response to conflict between tendencies to

remain at the nest to,incubati and tendencies to leave the nest to gather nesting

material. While the bird is building there is no need for displacement preenin ,

a; there is Ito tendenc, tO leave°,the nest. -Over intermediate periods of'time t e
.

need to maintain feathers occurs and diminishes the negative-correlation. Over

long 'observationlieriods, the higher the rate ofneat,building the more often-,:the

incubation7nest leaving conflict arises, and thus, total scores for building and

preening are positively correlated., ,The point is that all insta74rof preening

behavioraZire,not functionallyeqUivalent.- Body, care And confli can only ,he

. ,--

- ,
o

diatingeiehed when the ,context in which'preenia§ sampled iaat into

. , -.0-4-

10
wit.) Waters & Vaughn (Note 3) have gravid ailoilar e:;aeple from study of

. ,

the organization of visual regard inzgeverakellasesof preschool peers. it was
0

, ..

.;I

found alit the cprrelation between a child's atrentiOn structure rank and the
, Allarlw- :Ir, , \ .

,,.

rank of the children from wham_visual,attention was 'received' aAs positive for

A

looks received during interaction'and from very close dislcences, and negative for

looks- received from >,".3 but < 9 feet. There Was no correlation between a ctlid's

'rank and the rank of children looking from distances greater than 9 feet. Once

again all instances of a phenotypically similar discrete behavior are not

equivalent: It is o4ten necessary to take the tem5oral, situational, and

21

.1
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behavioral context of behavior into account, in order to distinguish the multiple

functions of a giVed\behavior and to derive valid indices of behavior constructs.
4,

Whenever a variety of essentially unseleCted variables (oribehaviori)

summed to produce a total score, the aggregate will have little weaning and only

a limited range of reliable individual differences. When the variables in

question are'phenotypicallySimilar behaviors, the measure may look like a Useful

index of looking, or distance interactio4`ox aitiphsolent, but to the extent that

la variety of influences are operating it once, the most likely common factors to

emerge id total Scores will be the ubiguitous dimensions of temperament,' which

seem to influence all behaviors a dlttle.

Rather than assessing attachment, reliable assessments of looking,

vocalizing, approaching, etc. seem wore likely to assess individual differences

in activity level, emotionality, or sociability. While the data are not yet in,

the prospects the study of attachmentas a trait constructs do not presently
*

seem encouragin (Sroufe & Waters, Note-4; _eters, Note 2).

The major alternative to social learning /trait models of attachment is the

4'behavioral systems approach developed by 3OW1by (1969) and Ainsworth.(1972,, 1973)

and elaborated by Beschof (1975). The ratings of categories of interactive

behavior used in the present-study were developed by Ainsworth with specific'

refer ce to this theory of the organization of attachment behavior. They'

bles, and in ,contrastexplicitly take into account a variety of contextual v

to typical assessments of discrete "attachment behaviors", include assessments of

behavior patterns antithetical to the effectivO fudctionini of the attachment

behavioral system, J

Thp results,of the analysis of*these categories of interactive behavior and

of crying'point to significant signs of Stability,frosof/t18 months, especially

7')
Ayr OW

./
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with reged to behavior toward the &other uuring reunion episodes. These results
-

offer, a clear contrast to the results from the analysis of uiscrete behaviors,.

They also cantractict the widely held view that, behavior is inherentfr-

1

unpredictahle'snd unstable because it is so comple4ly detelrined_snd so sensitive

to camteligal influences. On the contrary, it seems that the stability of.

- behavior will only become apparent when we fully understand its complex

determinants and its sensitivity to contest.

The.impressive stability of profiles or pattdrns of interactive behavior

(Table 6) suggests that conventional univariate approaches to continuity in
I.

development are not optimal strategies. Indeed the analys of the artifical

data presented in Table 7 suggests that these approaches may be both inefficient

and insensitive to important sources of,stability in the organization of

behavior.

' To a certain extent, the Strange' Situation has bemeMthe attachment

situation. As indicated above, it was designed with a specificTurpose in mind

and may not be well suited for the study of a variety of interesting and

important questions. While the present results are encouraging as to certain

important charaheristics of interactive behavior assessment scales and

classification procedures that cattpie used in the analysis of Strange Situation

data, they are not properly validity data. despite recent attempts tolvalidaten

the Stratnge Situation by internal evidence alone (differentia'_ re3ponse to mother

vs father've stranger,'etc.), the validity 4 any procedure as an assessment of

an attachwent ponstruct depends ultimately-upon evidence that the assessment has

N
theoretically relevant patterns of external correlates. Ainsworth et al. (Note .

1

1) have receiitly reviewed a wide range' of studies establishing the external

correlates;, of interactive behavior categories acid A, B, C classifications in the

.
23
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-behavior of both wopeZr and infant at home throughout the first year of life, and

in a variety of laboratory settings from ague one year well-into the third year of

life. ,These correlates do not f011ow uirectly'from the evidence. for stable

individual uifferences provided in the present study. On the contrary, they are

the first steps toward understanding haw such-stability could.possibly have

occurred.

4
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Footnoteb

V
4 -7--

The term "Securely attached"-is,often used interchangeably with the term

"strongly attached , to refer to a quantitative dimension of individual

9

differences. This isuifortunate becausethe term 'securely attached" is .

", also ,used to uescribe individual uifferences in the quality of the

attachment relationship, especially by resewhers who explicitly reject

the notion of quantitative individual differencei.
(

,4

Since normative data on Strange Situation behavior have been reported

extensively,theyarenotrepeatedfor,thissample.The onY.slignificant ,,
4

age effects or trends indibate that 18-month-olds-are bore mobile, more

vocal, and perhgOs slightly 1ps distressed in the Strange Situation

than they wereli,:as 12-month olds. The-only significant sex effects indicated

r i. .

that crying (04'21s correlates) was greater in males than in females in
1 .

t
theejScond separation and reunion sequence (Episodes 7 &

0) at both ages.

.

.'s .
- .

Descriptive statistics for the pres4 saMple ar4Pavailable from the'

author on request.

'11

i /
; . A familiev approach to' the measurement of test reliability. is the method

of intercorrelating split-halves of the\test, using sums of odd and even

numbered items. ,Split-half correlations are assentialii instantaneous

teat - retest reliabilities, when they are adjusted upward (VBing the

C4rman-hrown-formula) to account or the fact that each.sf the

corrdiateu tette isonlyhalf ati'l.ong as the -total Lein. Ui course a

9 S '

-
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.
test can be uivided into halves Lost number of uifferent ways. Cronbach's

alb

alpha is equal-to the mean of all possibl rrected split-half

correlations. It is also equal]. to t e familia uder-Richardson reliability

pstimate*, (a-21 in the case of items of equal difficulty).

Given the observed marginal frequencies for groups A, B, and,c, at 12 and
°

18-months (20%, &0%, 20%, and 18%;.64%, 18%, respectively), the rate of

12-18 month consistency expected by chance alone is 46%. The observed rate

of agreement was 96%. Kappa equals 0-E/1-E.

It would not be highly desirable for the A, u, L classification to be

insensitive

because this

the. evidence

IS

to large amounts o4 random variation in individual scores, a)

would suggest that the categories are perhaps so broad that

for stability is unimportant, and 6) because this would be

more consistent with the hypothesis that the classifications tap underlying

individual differences in temperamental variables, than with the hypothesis

that they are useful in describing individual differences in the

organization of attachment behavior.

0

°
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Episote Persona Present a

1 24; B

2

3

4

M,

M,-B, S

B, S

31.

4

Table 1
. ,

Summary of Strange-Situat.on Procedure

Time

Variable (approx. 1min)

3.min

3 Min

3 min (less if B4extremily
. 1
distreesed)

ry

ti

O

;vents and Procediqes,-

M & B are introduced into S/S room by S. If

necessary, M interests B in toys before

being seated. M does not initiar"

interaction but is rfsponsiv6 to bids froth B.

M remains seated and-is responsive to bidsfor

interacLion bwt does not initiate.

S enters anu is seated; sits silently for 1

min; talks to M for 1 min; engages B in

interaction and/or,toy play for-l.min..

M leaves room, S allows B to play alone but

remains reiponsiVe to interactive bids.'
If B is crying; S

to comfort: If

,
B

does not persist.

offers contact and tries

refuses or resists, t

,Teriinste episode after

tiiih hard crying or on M's request.

3'2

411



'Table 1 (con4nued)

Persona Presentee Time
, I,

M, B '1 min

. B, S

.4

10.

AP'

Events and Procedur'

M calls I from butelde door and steps inside,

pausing at doorwity to greet E and to reach

enC.offer contact. If necessary, B is held

alp comforted' mien reintereste& in toys;

thervise, M ft, seated and remains responsive

to bids:from B,but does not initiate. .

3 in (less if B extremely M room; B remains alone: Terminate

-distressed) episode if one min hard crying ensues or

on tea request.

3//min (leas if Lextremely S returns and is ieated. If B is crying or.

dilltresied) begins to cry without pause, S offers contact

and tries to comfort. If B cannot be

comforted and crying continues (or on M's

request) 'terminate episode.



t.

. .

Episode ,

t-

TimePersons'Pre9e7

Alim
8 M, B 3*min

a

M =, mother; B ='bigby; S = Stranger

35

1.;

Table 1 (cOutinued)

al

. , s

.1

Events and Procedures

I calls B from outside door and saps

inside, pausing at doorway to greet B

and to reach and offer'contact. If

necessary, B is held and comforted and

then reinterested toys; otherwise M.

is-seated and remains responioive to bids

from B but'does not initiate if B is content

in toy plity.

I

, 36



Table 2

Summary o Strange'Situation classificatioL.

Classification Descriptor
Classification Criteria (from reunion episodes 5 & 8)a,

Proximity

7
'Contact Proximity. Contact Crying

seeking maintaining -avoiding resisting

A (2 subgroups) "Al;oidant" Lo00 Low , High Low Low (preseparation);

t .

I High or low (separation); -

.
. LaW (reunion).

B (11 subgroups) "Secure"

at

High

C (2 subgroups) "Ambivalent" . High

High

(if distressed).

Liw Low Low (preseparation); r

High or koW(separation)r

Low (reunion).

High` Low

(often prsepara-

tion)

High Occasionally (pre- .

I

a Typical of the group, as .s whole; sOgrouRs differ in non-reunion episodes and to some
-_---- ., .

,

extent in reunion behavior. See Ainsworth et al. (Note 2) for detailed classification

instructions/

4s

t

separation); High

(separation); Moderate

to high (reunion).
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Ioak or Glance

Vocalize

Sue
Gesture

Approach

TOuch

Hold On

Note: N =

4;:ection

Dashes i

.f=p <(6
ea
=p <.01

-Sable 3

stability of?iscrete "Attachment

Mbther

Preseparation Reunion e

(7 minutes)a (6 minutes)

Behayiors"

Stranger

tesepargtion Separation

S3-mifiutes) (6 minutes)

-.070

.360*

.462*4

.220

. -.071

-.160.

-.050

.121

.

.110

.240

.682**.

.120 -.110 -.087 -.100

S. 4

-.153 .040 -:113 .090

, .

.444** .i.10 .260

b .260 -.080

30

vf,combined episodes

to that a behavior ditnntocCnc.at one age.

(oneltailld test)

(on* tailed test)

k
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- ,

o"

a

,

4, Yariablt

.Re. Lability of Time Led biscrel Behavior it

,,

Riliabiliiy of time sampled Spearman-Brown estimate of time

behavior (Cronbach's-u) 'sample (minutes) necessary to

.t achieve 4 .90

Ir.

. Behavior Toward Mother

(701inutes)

12amontlia

Breisparbion Bpisod0

Look and Gl.ce A51(.281)

Vocalize "-1 .4(.2414 ,

Smile .53(.29)

(Mule .03(1.01)

,Approech .3(.13)

Touch .47(.25

0

I,

Vold,On

Reunion Episodes,5 & 8 (6 minutes)

Look and Glance
. .

Vocalize

8.114

Sestina .

Approach

:TouCh

BOld On

'

-

4 9
% :

k
.t

A'

.62(.45)-

.(0-(.41)1%

.02(.01)

:78(.64).

,48(.321 al

.95(t.91)

1'8 soothe , 12 months 18

'.4g1(.28)
.66{439)

.49i.2

.51(

.25(.12)

.71(.44)

77.3

446.. 56.1

1905.8

116.0

71.0

.79(.65)
:

.71(.55)

.26(.15)

.37( t23)

. 1;3 (;27)44 "}

.3§(.12) '"

.86( .7,? 4

3?.)14

36.43

2;02.

14'9

2.7 .

-44

,

va ,

97.

,

rA: 4



Variable

Table 4 (cont'd
Fads i

At

Reliability. of time sampled Spearman-Brownastimate of time

behavior (Cronbach's co) sample minutes necessary to

achieve .90

12 months . 4I8 months , . 12-'months 1R months

Behavior Toward Stranger

(3minutes)

I

7 (6 minutes)

1 4

IP

{

.

,

,53

.51

- - -

.85(.70,

.66(.49)

60(.43)

.26(.15)

70(.54)

.95.91)

'

.21

.66

elm ARO ,wo.

.69

Al

.69(.53)

.71(.55)

.440y

.73(.58)

.53(.36)

72(.56)

6.2

14.0

24.1

25.6

- -

9.9

27.9

36.5

.151.3

23.3

2.6

102.8

14.0

IMO111..

12.4

24.2

21.9

68.8

20.3

47.2

20.7

2.1

, .

Preseparatibn Episode 3

Look and Glince

Vocalize

'- Smile

Gesture -

Approach-

Touch

Hold On

Separation Epivides 4 &

,Look and, Glance

Vocalize'

Smile
it.

A , , Gesture

Approach

''Touch

,Hold On

aDashes reliability is 0.0 oroishat a 'behavior did not occur at one

I

Spearman-Bream estimates of the reliability of scores bi;ed olp.3 min episodes are given in parentheses.

,
N42

,S. ,
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0

Stability of Interactive Behavior Categories and Crying

'table 5

tag

Prolimity Seek g

Contact Maintai b

Proximity "pidisig

Contact Resisting
. .

DistanWInteraction

Mote: N =,.50

* = p <.05 (one tailed t st)
** = p <.01 (one tailed tee ) .1110.

Sashes indicate that the behavior did :not

Mother

O

Stranger-

Preseparation
(4 minutes)

Reunion
`(6 minutes)

Preseparation
(3 minutes)

.423** -.303* .033

.720** .300* -.020

. a
.621 ** ,707

.508** -.056

.065 ,.308*
At

.180

Preseparation
(7 minutes)

.765**

p.

Separation
(9 minutes)

-4411** A

occur at one age.

44

Reunion,

(6 minutes)

.425,

4t.

4101100.1.1

s
Separation

46 minutes)

.286*

.320*

.229

.274

.319*

t. t

a



Table

Classifications Based on Patten:3 of Interactive Behavior 6 Crying .

Al

0 A
2

0
C.) B1

.151

.45 B3

40

B4

1

C
2

2

Eighteen Month Classilitation

j
Al

A
2

B1

0,

0

B2

0

9

B3

0

4

0

0

1

2 3

0 2 0 1 0

0 0 2 <6 1 0

0 2 1 8 0

0 0

0 0 0. 0 0

0 0 1 0

,r-

a
a

a 4

Cl

0

0 04

1 0 0

0 0'.

0 0

0 Q

3 1

'4 1



f.

- f

.Table 7"

Consistenqxs Error in 12-18 Moth

Stability Data: Cross-Validation

(Data.as DecimalFiactions)

S.

' Predicted 18 Month Clasbificationa Predicted 18 Month Classiftcation

N B
rA ''z

C

a

A

4
'4.

A

from Erroi. Data
b

B C

.67 .33 .00' A .52 .27 f

.10 .87 .03 B .16 .54

:09 .27 .64 C .24 41 .55

N i 50

bN- 500

Jaw

_9111_

4

)


